INTRODUCTION
The knowledge of exact transcriptional start sites (TSSs) of genes is valuable in many ways: it makes the prediction of translational start sites more accurate; it can be used for exploring sequence determinants of TSSs; and it makes the analysis of upstream regulatory regions (promoters) more precise. In principle, information of a TSS is obtained by mapping the corresponding transcript onto the genome sequence. Nevertheless, it is widely known that many mRNA sequence data stored in public databases, lack information about their 5¢ ends because of the dif®culty in obtaining full-length cDNAs. Thus, even after the completion of human genome sequencing, it is not easy to locate TSSs systematically. To overcome this problem, we have developed a method to construct full-length enriched cDNA libraries using a cap selection technique, the oligo-capping method, and have been systematically collecting full-length cDNA data with this method [ (1) (4) . In this report, we summarize the updates of DBTSS since its ®rst release, including its new departure as a basis of comparative promoter analyses.
NEW FEATURES
Compared with its initial version, the current DBTSS (version 3) has been upgraded in at least ®ve ways. First, the number of processed one-pass human cDNA clones has increased signi®cantly (from 217 402 to 400 225). Since one of the important ®ndings from our TSS analysis was that the TSS position of a gene is not always ®xed but rather often uctuates for~50 bp on average (3), the distribution of TSS positions should become clearer as the number of mapped cDNA clones increases. As always, we constructed a so-called RefFull sequence set (11 234 sequences) by extending the 5¢-end sequences of RefSeq mRNA sequences (5), if necessary. On average, 6042 sequences were extended by 71.6 bp. At the genomic level, the average difference between 5¢-ends of two data sets becomes 4396 bp because of internal introns. Thus, it is clear that our data make promoter analysis of human genes much easier. For more details of the statistics of the DBTSS, see the Statistics section of the DBTSS web page.
Second, to facilitate promoter analysis of human genes, we mapped the positions of single nucleotide polymorphisms (SNPs) stored in a public database, dbSNP (5), on the ±1000:+200 region of each representative TSS for each human gene (a sample output is shown in Fig. 1 ). These SNPs are candidates of functional regulatory SNPs (rSNPs) that affect the promoter activity. We also plan to add SNP data from other sources. In DBTSS, it is also possible to enlist the name of genes located within a speci®ed distance from each SNP.
The third, and probably the most important, upgrade of DBTSS is that it now supports data from multiple species. To date, we have constructed many full-length cDNA libraries of various species upon requests from many researchers. In addition, large-scale collections of cDNAs determined using a related method by Yoshihide Hayashizaki's group are also publicly available (6,7). In the current version, we added the . We will add data for other species whenever we get the agreement. They include data for Caenorhabditis elegans, chimpanzee, macaque, Cyanidioschyzon melorae (unicellular red alga), zebra®sh and sorghum.
The remaining two novel features will be explained in the next section. 
PROMOTER COMPARISON AND SEARCH OF CIS-ELEMENTS
The fourth novel feature of the DBTSS (version 3) is that it provides users with comparative views of human and mouse promoters that are probably orthologous. The potentially orthologous gene set was obtained from the LocusLink database (5) and our own sequence comparison. As a result, promoters of 3324 gene pairs can now be displayed. In each pair, locally similar sequence segments were detected by a local alignment program, LALIGN (9) and their correspondences are shown graphically (Fig. 2) .
The ®fth novel feature is a function for locating positions similar to known transcription-factor binding sites, which are stored in the TRANSFAC database (10) . More speci®cally, we support TRANSFAC Public-based search (for searches using TRANSFAC Professional, which is a commercial version, users should follow its condition of use, which are shown in our web page). To reduce the number of potentially spurious hits, users can choose various levels of cut-off values and target regions/strands. Moreover, it is also possible to restrict hits within conserved regions between the two species. It is also possible for users to enlist gene names that specify combinations of the above conditions: e.g. genes that harbor both potential binding sites of factors A and B on their upstream regions could be selected with arbitrary cut-off values. With this function, the DBTSS can now be regarded as a platform of systematic promoter analyses.
DBTSS is available at http://dbtss.hgc.jp/ and will continue to expand, incorporating our in-house data and others.
